Although these data may not give an exact picture of the incidence rate in our country, due to underreporting of calls to the Centre and because the actual incidence might be higher or even variable, but they do give the trend in India, indicating that a strong emphasis should be placed on a prevention campaign which can at least reduce the occurrence of accidental pediatric poisoning. (J Occup Health 2003; 45: 191-196) Key words: Childhood Poisoning, Telephone queries, Poisons Centre, Household Products, Drugs Acute poisoning, a common pediatric emergency is one of the important causes of morbidity and mortality in children especially in developing countries. Thousands of innocent children under the age of five years are poisoned accidentally every year throughout the world, mainly due to their innovative and exploratory nature and mouthing tendencies [1] [2] [3] . Furthermore, the introduction of a whole range of new and complex chemicals in the form of pesticides, household cleaners, medicines, etc. has widened the spectrum of toxic products to which children may get exposed. There are a number of hospital based epidemiological studies on childhood poisoning in India implicating different agents and all emphasize the implementation and improvement of prevention programmes, which can be aided to a large extent by the identification of high risk circumstances, susceptible age groups, chemical substances and commercial products involved in pediatric poisoning cases [4] [5] [6] [7] [8] [9] . Furthermore, occupational accidents are grossly underreported in India because the workforce though abundant, is not organized. Although the national policy aims to protect the health of all workers and prohibits the employment of children below 14 yr of age, a major problem is poor enforcement of the laws. So there has to be a broad framework under which the policies for occupational health and safety can be established.
Acute poisoning, a common pediatric emergency is one of the important causes of morbidity and mortality in children especially in developing countries. Thousands of innocent children under the age of five years are poisoned accidentally every year throughout the world, mainly due to their innovative and exploratory nature and mouthing tendencies [1] [2] [3] . Furthermore, the introduction of a whole range of new and complex chemicals in the form of pesticides, household cleaners, medicines, etc. has widened the spectrum of toxic products to which children may get exposed. There are a number of hospital based epidemiological studies on childhood poisoning in India implicating different agents and all emphasize the implementation and improvement of prevention programmes, which can be aided to a large extent by the identification of high risk circumstances, susceptible age groups, chemical substances and commercial products involved in pediatric poisoning cases [4] [5] [6] [7] [8] [9] . Furthermore, occupational accidents are grossly underreported in India because the workforce though abundant, is not organized. Although the national policy aims to protect the health of all workers and prohibits the employment of children below 14 yr of age, a major problem is poor enforcement of the laws. So there has to be a broad framework under which the policies for occupational health and safety can be established.
The Poisons Information Centre which forms an important component of the Poisons Control Programme Occupational Health / Safety in the World to 18 yr and the age groups involved were divided into four categories (0-6 yr, >6-12 yr, >12-16 yr, >16-18 yr). The most vulnerable age group included children from less than one year to 6 yr old. Males outnumbered females (M=628, F=367). Although the accidental mode was the commonest (79.7%), intentional attempts were also noticed (20.2%) in the >12-16 yr and >16-18 yr age groups. In the majority of cases, the route was oral (96.8%) followed by dermal exposure (3.2%) comprising bites and stings. Various types of agents belonged to classes of household products (47.0%), drugs (21.8%), industrial chemicals (7.9%), agricultural pesticides (9.1%), bites and stings (3.2%), plants (1.5%), miscellaneous products (5.3%) and unknown products (4.0%). The incidence of poisoning was highest due to household products comprising mainly pyrethroids, parad/thermometer mercury, rodenticides, phenyl, detergents and corrosives, etc. Poisoning due to drugs mainly included anticonvulsants, thyroid hormones, benzodiazepines, analgesics and oral contraceptives. Among the agricultural pesticides aluminium phosphide was the most commonly consumed, followed by organochlorines and organophosphates, etc. Paint thinners were common among industrial chemicals. Bites and stings were mainly snake bites and scorpion stings. Poisoning due to plants was low and Datura was commonly ingested.
plays an important role in the management of poisoning. In fact, the first Poisons Control Centre in Chicago was opened in 1953, after a study of accidental deaths in childhood reported that a large number were due to poisoning. In India, this particular health aspect received attention a few years back and the first National Poisons Information Centre (NPIC ) was established in the Department of Pharmacology at the All India Institute of Medical Sciences in 1995 10) . The NPIC provides roundthe-clock service giving information on management of various types of poisonings to physicians all over the country on telephone and Fax. Although there are a number of epidemiological studies on childhood poisoning based on telephone inquiries from different parts of the globe 2, [11] [12] [13] , reports from India are scanty 14, 15) . Utilization of the services of a Poisons Information Centre as the initial means of intervention generally proves beneficial, resulting in significant saving in health care expenditure. Furthermore, accidental pediatric nontoxic ingestions can especially be managed effectively by telephone, rather than at a healthcare facility, thereby reducing unnecessary hospital visits.
The retrospective data of the telephone calls received by the Centre showed a high incidence of accidental poisoning in children. The present study was aimed to determine the pattern of poisoning in children in order to monitor the trend and identify areas for prevention.
Material and Methods
The poisoning calls received by the Centre were thoroughly analysed for a period of three years (April 1999-March 2002), and entered into a preset proforma and then into a retrievable database. Details of calls which were entered included the caller's name, address, patient's age, sex, type of substance consumed, mode, amount, route, time of consumption, time interval between exposure and admission, presenting signs and symptoms and management. After consulting the database and relevant literature all details wanted by the physician are conveyed by a follow-up call. The various agents implicated in poisoning were broadly divided into eight main categories. The calls were categorized into four groups; Gr. I (0-6yr), Gr. II (>6-12yr), Gr. III (>12-16yr) and Gr. IV (>16-18yr), according to age. The programme provided a correlation of incidence with age, sex, route of exposure, mode and type of poisoning.
Results
Retrospective analysis of the calls received by the Centre indicated a total of 2,720 calls on various poisonings during a period of three years (April 1999-March 2002). There were 995 calls on poisoning in children (36.58%). The calls were made from all over India. The various age groups involved ranged from less than one year to 18 yr and the most vulnerable age group included children 0-6yr old (Table 1) .
Males outnumbered females (M=63.11%, F=36.88%). Although accidental mode was the commonest (79.69%), intentional attempts were also noticed (20.20%) in the >12-16 yr and >16-18 yr age groups. In the majority of cases, the route of exposure was oral (96.78 %) followed by dermal exposure (3.21%) comprising bites and stings. The various types of agents involved included household products (47.03%), drugs (21.80%), industrial chemicals (7.93%), agricultural pesticides (9.14%), bites and stings (3.21%), plants (1.50%), miscellaneous products (5.32%) and unknown products (4.02%). The incidence of poisoning due to household products was the highest followed by drugs (Table 2) . Among the household products, the commonest agents involved were the pyrethroids (20.29%) followed by Parad/thermometer mercury (16.88%), rodenticides (11.32%), phenyl (7.90%), detergents and corrosives (7.47%). Pyrethroids included various insect repellants, aerosols and mats. Parad, a common grain preservative used in households was frequently consumed. Other agents consumed included organophosphates, carbamates, potassium permanganate, kerosene, antiseptics, etc. Miscellaneous agents such as adhesives, silica gel, brasso, dyes, button batteries, etc., were also involved in poisoning (Fig. 1) .
Next to household products, drugs were commonly consumed. The total number of calls due to various drugs was 217 (21.80%). The highest incidence was due to anticonvulsants (14.74%) mainly carbamazepine and phenytoin, followed by benzodiazepines (6.45%), thyroid hormones (5.52%), analgesics (5.06%) and oral contraceptives (4.14%). The incidence of poisoning due to drugs belonging to various groups of antileprosy and antidiarrhoeal drugs, antihistamines, antiscabies, antiinflammatory, and antimalarial drugs and vitamins, etc., was low, ranging from 2 % to 3.68%. Isolated cases involving ingestion of corticosteroids, antibiotics, antiemetics, calcium channel blockers, etc. comprising about 40% of the total drug ingestion were also reported. There were 91 calls (9.14%) due to agricultural pesticides, and the highest incidence was due to aluminium phosphide, a very effective grain fumigant (29.67%). Organochlorines were incriminated in 28.57% cases and the most common product consumed was γ-benzene hexachloride (17.58%). Other pesticides mainly included pyrethroids, organophosphates and ethylene dibromide.
A total of 79 calls (7.93%) due to industrial chemicals, comprising mainly paint thinner (21.51%) were encountered. The other agents ingested in this group comprised of turpentine oil, copper sulfate, petrol, hydrogen peroxide, machine oil, ammonia, etc.
Bites and stings (3.21%) mainly comprised snake bites (50%). Scorpion stings and dog bites, etc., were also reported. Poisoning due to plants was low and Datura was commonly ingested. There were a number of calls due to unknown products (4.02%). The number of calls due to a miscellaneous group was low (5.3%), consisting mainly of food poisoning, lizards in food, ingestion of homeopathic and ayurvedic preparations, holi dyes, etc. (Table 3) .
Discussion
A retrospective analysis of the telephone calls received by the NPIC shows a total of 2,720 calls during the three year period with childhood poisoning cases comprising 36.58% of the calls. The high incidence of poisoning in children is similar to many other reports in the literature, with variation in the agents consumed 2, 11, 16, 17) .
The queries were made mainly regarding the nature of the substance involved in poisoning, first-aid measures, symptoms, supportive and symptomatic care, specific antidotes, their dosage and availability.
The age ranged from less than one year to 18 yr and comprised four groups: Poisoning due to various agents showed the highest incidence in Gr. I (64.75%) followed by Gr. III (14.30%), Gr. IV (11.78%) and Gr. II (9.16%). Children below the age of 6 yr have been affected more than other groups in concordance with many reports in the literature 2, [18] [19] [20] . The vulnerability of the preschool age group could be due to inherent inquisitiveness and high oral exploratory activity aided by their newly acquired mobility and hand skills. There was a higher incidence of poisoning in males (63.11%) than in females (36.88%) in all age groups, corroborating other studies [20] [21] [22] , except in Gr. III which showed gender reversal. The more active and restless nature of males as compared to their female counterparts could be the responsible factor. The most common mode of poisoning was accidental (79.69%), and the intentional mode contributed 20.20% to the total. In Gr. I and II, the mode was exclusively accidental as in many other studies [21] [22] [23] [24] , whereas Gr. III and IV showed dominance of the intentional mode reportedly common among adolescents 18, 25) . Suicide attempts among teenagers could be due to an individual's frustration, inadequacy to cope with some immediate situation, impulsive behaviour, school stress and conflicts with parents, all leading to emotional insecurity.
The pattern of poisoning shows a variable trend as compared to various earlier hospital based Indian studies 6, 8, 16) . In India, variation in type and frequency from different parts of the country largely due to geographical and socio-economic conditions has been noticed, but accidental poisoning has been very frequent below 5 years of age with the dominance of males. Kerosene is the commonest agent implicated because it is still used as a cooking fuel by the low socio-economic class. Plants and insecticides have been common in the agricultural belts. The suicidal mode has been observed after 13 yr of age. Though most studies from India report a high incidence of poisoning due to kerosene 6, 8, 16, 17) , the present study shows the highest incidence due to household products (47.03%) in concordance with other reports 2, 26) . There is not much literature implicating household products as poisoning agents in India 9) . Bromadiolone, barium carbonate and zinc phosphide were among the common rodenticides ingested. The insecticides comprised pyrethroids, organophosphates and carbamates. The use of various insect repellents, aerosols, mats containing various pyrethroids is on the increase, accounting for the highest number of calls among the household products. There are fewer calls due to various oranophosphates (Tik-20, Finit, Licel etc.) probably because of the introduction of less poisonous alternatives such as pyrethroids. A high incidence of poisoning due to household pesticides is well documented in the literature 12, 20, 27) . Our study also records poisoning due to cleaning agents in concordance with other reports [18] [19] [20] 22) . Although most of these household products are deemed to be necessities of daily living, none of them can ever be considered safe, especially for children. A degree of safety can only be achieved if they are used in the prescribed manner and in ways recommended for safe storage. It therefore seems that household products pose a potential risk to children and ways to control their easy accessibility should be devised to reduce pediatric exposures. Educating parents and caretakers about how the home environment may pose potential risks that could lead to an episode of accidental poisoning, and the introduction of childproof containers can help in averting such exposures to a large extent.
Drugs were frequently ingested next to household products (21.80%) with the highest incidence due to anticonvulsants (carbamazepine and phenytoin). Many reports in the literature implicate drugs as products commonly consumed by children, of course with variation in the classes commonly consumed 18, 20, [21] [22] [23] [24] 28) . Carelessness in storage and therapeutic error could lead to accidental exposure. Easy availability of drugs without prescription could also be a contributory factor. The problem can possibly be overcome to a great extent by parental education about proper storage and dispensing medications in childproof containers.
The highest incidence of poisoning among the agricultural pesticides was due to aluminium phosphide, but there are very few studies in the literature which corroborate this finding 16) . It was consumed intentionally by children in Gr. III and IV and improper storage was mainly responsible. Consumption of agricultural pesticides by children is well documented 26, 29) . Substituting less lethal pesticides, reducing the concentration of active ingredients, improving packaging and controlling easy access by proper storage can help to reduce the problem to a great extent.
Industrial chemicals (7.93%) involving a wide range of products comprised mainly paint thinner which is usually kept in households for polishing furniture, etc.
Snake bites reported during monsoons in preschool children accounted for almost half of the animal bites and stings. Among plants, Datura was the most frequently consumed. There were a few cases of Yellow oleander seed ingestion, unlike Sri Lanka where it is commonly ingested by females with suicidal intent 30) . In a number of cases the agent implicated was not known (4.02%).
Occupational exposure though common in India 31, 32) is usually not reported as workers mainly work in the informal sector where poisoning accidents are not reported at all. Nevertheless, there are a number of sources which are responsible for poisoning in children, such as cottage industries engaged in making lead acid batteries and scrap, in smelting, etc., dotted in urban slums [33] [34] [35] . Furthermore, traditional medicines and cosmetics also contribute to childhood poisoning. But the Centre has not received any calls due to occupational exposure.
Unintentional poisoning in children is a common occurrence. Although the clinical outcome of such cases is usually favourable, deaths do occur, but our study does not indicate the mortality percentage in reported cases, as only a few calls have been followed up.
The present study does not represent the exact incidence of childhood poisoning in our country, which could be higher or even variable, because there is no central registry of poisoning calls in general and there could also be underreporting of calls to the Centre. No doubt many hospital based studies do give some idea of incidence, but such studies may not truly represent the community at large, as many calls especially from rural areas and accidents due to occupational exposure never get reported, for many reasons.
Because the main causes of pediatric poisoning are negligence and ignorance, many deaths and disabling sequelae could very easily be prevented if more attention were given to implementing preventive measures at home. So increased public awareness of risks, especially of household products, could reduce the occurrence of accidental pediatric poisoning to a great extent. Furthermore, enlightenment about occupational health and safety and labour rights is essential. An important issue that needs to be addressed is the poisoning in children due to occupational exposure.
